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. A number of research studies have indicated that formal operational
functioning in adults may not be as prevalent as is suggested by Piaget's
- theory. The nature of the tasks used to establish Piaget's theery is one
“ factor which has been suggested to account for this seeming lack of formal

operations. The Dhigina1 Inhelder and Piaget tasks were based on a -physical

science orientation. BDecause many adu?tslda not function in the world of

manifest formal Dperat1®n5 on such tasksr P1ag€t (1972) has hypothesized that
a person's domain Df ex§EFt1se may be an. important factor in a person's
manifestation of fDrmal operations. In order to emp1r1ca11y test this
hypothesis, it is first necessary to establish a ceneeptua] correspondence
between Piaget's theory and another domain of éxpeftiSEi The purpose of the
present paper is to explore what formal operations would look 1ike in another
domain, spegifi2é11y, teacher behavior in the c1a§sro§m, |

Relating Piaget's theory to teacher behavior is of value for both
' P/ - -

~theoretical and practical reasons.

Research on teach1ng can be usefu11y thaught of as falling into tha-

broad dama1ns of 1nterpers@na1 relations and cagn1t1ve behaviors. Piaget's
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theory of cognitive development offers a frame&grk which can encampasé)bath'
the interperéona] and cognitive domains. If teaching behavior can Ee;re}ated
to developmental theory, then this provides a basis for an empirical investi-
gation of the inf]ugnce of the nature of the tasks and the influence of a
person's area szeﬁpertise on cognitive ?unétioniﬂgi Such research could
provide insight into a number of facets of Piaget's theory, as well as offer
a wide range of imp?ications for teacher education programs.

This paper will pravide-an overview of Piaget's theory and a review
of past research in the measurement of formal operations, including research
suggesting the importance of a person's domain of expertise for manifestation
of forﬁa? ngraticnsi The role of thE'teaEEer as described b; proponent's
vaPiaget's theory will be éxpiafedi :Ad'éxtensive descripti@n'gf-Piaget's
stage of formal operations and aﬁ Dut1iﬁe of domains of teaching behavior will
be presented. Based on these désariptiansg a conceptual correspandence will
be;derived between formal operations thééry and the domain of teaching be-

havior.

" Overview of Theory

Piaget (1970) describes three main stages of cognitive development:
1) a sensorimotor period which Tasfs from bifth to approximately 1 i/E years
of age, 2) preparation Fér and realization of concrete cpefations, the pre-
operational period 1astihg-frem 1 1/2 or 2 to about 6, and the concrete
Vperiad lasting from 7 to 11, and 3) formal operational stage which!bégins
aféund 11 or 12 and continues into adulthood. Inhelder éﬁﬁzpiageﬁ (1958)
extensiveiy described the Qharacterisﬁiis of a person operating at the formal

level of tﬁinking_ The formal stage is marked. by the ability to derive
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possibilities (rather than agtua1itie53‘by recombining the variables inherent

fad

in a problem, and thus the perscn is able to generate the full range of

possible solutions to a problem.

Heasurement of Formal Operations

Since the publication of Inhelder and Piaget's The Growth of Logical

Thinking from Chiidhood ta Ada?escprce {1958}, much research has suggested

that formal 1@:@1 functioning is not as common as is implied in that work.
; Table 1 pPQVIéES a suymmary of resaarch conducted to measure formal 1éval
fun2t1an1nq/ The rﬁsuits ranqe from 0 parcent on the rings and :Grrélatgns
tasks to 9; percent on the pendg§um, balance. and flexibility tasks.

-Bﬁzed on the results df his résearch using formal operations tasks
Dulit ?4plared the impression given by-Iﬁheider,aﬁd ?iagetsin the Growth of

Logicd] Thinking from Childnoos to Adolescénce (1958) that formal stage

thinking is the ruTé in adolescence.  Dulit later learned that the adoles-

ts included in the description of formal level Funct?aning'in the

Inhelder and Piaget veport did not 5nc1qde a report of all cases tested
Hanuse their purpaée was to describe and to FDqu]été the characteristics
of the_férmaT stage. ﬁuiitfﬁ study indiéated that farma1-stage thinking
is far from being commonpiace among aéa?éscénts or adults. He concluded
that it is a potentiality only pa%tia??y attaﬁnéd 5y'ﬁést and fully

attained only by some,

Iﬁpértanqergquomain of Expertise

Piaget (1972) FECDQﬁ}EEu that it is h1ah]y likely that a person
éperat1ng within his/her own field will know how to reasom in a rypafhet1za1

manner. He described the situation as, “They wau]d, therefore, be capable

4
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TABLE 1 »
SUMMARY DF‘RESEARCH MEASURING FORMAL OPERATIONS
A Percent
Authoy Task Age Formal.

Elkind 1961a
Elkind 1961b
Elkind 1962
Graves 1972

Kerplus &
Karplus 1970

Tomlinson-
Keasey 1972

Juraschek 1974

Dilling,
liheatley, &
Mitchell
Note 3

Dulit 1972

Conservation of !pTﬁme-
Conservation of volume
Conservation of volume
Conservation of volume

Paper and pencil task

Pendulum, balance, and—
flexibility -

Equilibrium, probability,
chemicals -

Conservation of volume, .
separation of variables,
equilibrium
Correlation

Rings

Chemicals

12-18
college students
adults
science teachers

colleae physics
teachers

11
19

54

preservice teachers

u

university students,
non-science, educa-
tion :

student nurses

average 14
average 16-17 -

gifted 16-17

average 20-55

average 14 -
~average 16-17 - .;

gifted 16-17
average 20-55

27%

47%

58%.

24%
14%

.40%

32%

67%

52%

32%

0%

0%

57%

35%

57%
33%

10%
17%
62%

25%
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tions is to be answered (p.53)."

of thinkiﬁg:fo}ma17y in their particular field, wheréas faced with our
gatten certain ideas that are particularly familiar to children still in
school or college, would hinder them from reasoning in a formal way, and
they would give the appearance of being at the concrete level (p.10)." He
further stated that aptitude and vital interest appear télbe important’
factors iﬁ'the wanifestation of formal operations.

Elkind (1975) concurs with Piaget's position, anﬁ yet he sees
di%f%cuities inherent within it. He states, "It would be wrong to infer

that the subjects who failed the volume conservation task were deficient in

formal operations. What needs to be done is to test such subjects in tasks

that require formal aperat?cng,ibut that are in their particular domain of

;_éxpertisé (p.53)." The purpose of the present study is to Study formal

Tevel funct1on1ng in teachers in educational matters. But.Elkind's continuin§
remarks highlight the probiems with this approach. He continues: '"Piaget's
sitygestion (1972) that pe0p1a be tested in formal operations in their area

of spec1a11zat1@n seems reasonable in pr1n€1p1e ‘but difficult to achieve in

practice. How does a salesman, a shoe clerk, or a carpenter use formal

- operations? To be sure some areas of specialization may require formal

operational thinking, but not all occupations de. Dévising tests of formal
aperatiohs for specific fields is a difficult task but one that has to be
aﬁtémpted if the question of the generality or universaiity of formal opera-

'31351 and Hoeffel (1974) addressed the problem that arises in trying

~to translate Piaget‘é description of formal level functioning intc “social

behayior”i Because formal operations theory was derived from physics,

6
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the kind of possibility involved is limited to the péssibi?ity of derivations
from physical premises. The equilibrium properties of physical systems may
not be “found Duts%de the domain of physics. There_argaother types of possi-
Psychological or subjective possibility is different from physical possibility
because it is d%FFicu1t to understand psychological factors like obedience

or love as an effect of balanced and unbalanced factors. Psychological
_pcséibi]ity is not derived from rigidly compensated systems. Therefore, a
5ne—ta=ane correspondence may not be possible between Piaget's original
formulation of the theory of Fgrmé1 apéfatians and teacher behavior.

In Flavell's (1970) reflections on cognitive changes in adulthood, he
discusses the fact that biaicgicai‘constréints do not opérategas strongly in
adult cognitive deve1opﬁant as théy do in childhoed, and thefafore; that
axpEF{ence plays a larger ré?e in adult development. He. recognizes occupa-
tiana]xacﬁivitiés as important sources of changes in adults. He further.
states that most adult cognitive changes probably involve constructing -
implicit modeTs_éF thérsacia1aﬁerscha1 world rather.than the logical-natural
world. He states: “Cognitive changes of thié ilk, brauéht about through
significant aﬁﬁ impactful 1ife experiences, have apparen£1y been Tittle -
studied by psychologists (p.250)." However, he does reflect some hope for
studying adult cognitive development when he states, "....we should not be
too hasty in giv%hg up the saarch for universal or nearéﬁﬁiversai cognitive
chaﬁges in adulthood, changes presumably based on subtle and hard-to

idéﬁtjfy comnenalities of adult experience (p.252)."

v
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Science of Education and the Psychology dfvphekghijd? Piaget describes the

.pﬁéb1éms, The teacher needs to consider all possibﬁ]ities, conduct systematic |

~ provide counter examples that compel reflection aﬂd-FECDﬂSidératféﬂﬂDf hasty

e

—
The challenge presented in the present paper is to determine if the
basic.skills being tapped by the standard Piagetian tasks can be translated

into an éducational context.

Role of the Teacher based on Piaget's Theory

A number 0f researchers have described the educaticnal implications
of Piaget's theory, however little empirical research ecists to support these = -

descriptions (Furth, 1970; Kamii, 1973; Piaget, 1970 & 1972; Schwebel and

* Raph, 1973 and Wickins, 1973). In both To_Understand is to Invent and the

role of the teacher as one who clearly operates at a fogmaT level of \
functioning in educational mattérs. The teacher must be able to generate \
alternative hypotheses ‘for activities such' as ways of teaching information \F

to children who are not 1earniﬁg by one method, or how to handle discipline \

investigations, isolate iﬁpartant:factors, eliminate if;e1evant factors, and §

generate possible solutions. : Z o
 Piaget (1972) describes the need for a child to engage in active o

learning in é?der to develop hisfinte11igen§éi An active method which gives

broad scope to the sponténeéus research of ‘the child or adolescent wau?df'

require that every new truth to be Jearned EE'redisCDve}ed or at least ) -

reconstructed by the student. The role of the teacher then becomes one of
. - ) \ ' o

- organizing the situations which presént useful problems to the cﬁi1d; and to"

[

solutions. Students need to carry out their own experiments in order to’

understand the éXperimentai process. 'when the student reaches 11 or 12, /

8
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gxperiences that involve dissociating factors and Tngrcdugigs variation into
each one in isolation by holding the others constant will provide experience
“with frge‘éxperiméntation. |
Kamii (1973a) suggests that children shéu1d be encouraced to raise

their_own questions and to iry to answer them on the basf%“@? their own
initiative and résour:efu1ﬁess! In a related artic1e'(Kamii, 1973b), she
suggested that the teacher's role is to Stféﬁgthen the child's own feasaning
processes rather than imposing and reinforcing the correct answef! Wickins
(1973) expanded this idea by suggest%ﬂg that the teacher avoid making value:

K .
statements, but instead elecit self-evaluative comments from the chiid He

suggested that 1nteract1an among peers should be encouraged because hav1nq
_Qne s views questioned requ1res a defense and justification Df one's op1n1@ns
and facilitates movement: toward understand1ng another's perspective.

Before a framework can.be established for relating Piaget's theory to
formal level fuﬁctianing in the classroom, it is necessary to more fully
explore Piaget's theory of formal operations and to relate fhis theory to

/ -domains of teacher behavior. The next Sectiané include an extéﬁs%ve
deScr1pt1Dn of Piaget's f@rwa7 operations theﬂr;, a rev1ﬂw of literature

concerning a de11néat1an of dcma1ns of teacher behavior, and the establish-

Qgs;riptjgnrpngcrmgi,Opgrat%aﬁ>Thedry

A The changes that occur with the onset of formal operations are
described by Inhelder and Piaget (1958) as follows: "The coordination of
the gr@upiﬁgs of classes and relations -into a single system requires the

introduction of a new structure, that of the 'structured whole' with its

9
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n by n combinatorial system (p.303)." Formal reasoning imp]iés the
elaboration of two néﬁ Structuresziﬁthe combinatorial system and the INRC
group. The combinatorial system allows the person to generate all possible
sojutions and to reiatelany Féctar to any other, therefore allowing the

person to reason in a hypothetical manner. CcmbinatgriaTﬂoperations consti-
tute an operational schema, or a method or way of pr@ceeding which on soime
oc;@signs is adopted spontaneousiy and at other times infentf@ma?iy when

the subject is facedmwith a problui whosexsa1utioﬁ requires a systematic

table Qf combinations. TheviNRC group allows a person to combine in one
operation fhe negation and reciprocity found at the concrete 1evéT?TJT§ff:" T

allows the person tD understand the difference between the cance11 ing of an

effect and the compgnsat1an of th15 effect by another variable which does

not eliminate but qeutra]ﬁzes thp effect (Piaget, 1972).
The biggest. d1fference between concrete and formal functioning is

- the ab111ty,t@ reason 1niterm5 of verbally stated hypotheses or propositions —

‘rather than in terms DF concrete objects. Socially, it bécomés possible to

! adopt the other person s point of view, Tag1ca11y deduce its consequences,

and thereby judge its value. Formal operations make it possible for the

person to isolate variables and deduce potential relationships which can be

Tater verified by experiement.

o Piaget (1972) éxpandedkthe:notigﬁ of formal operations from adolescence

to adu]t}'{oaciS and suggested that individual aptitudes'and selection of a

profession would greatly inf]uenée‘the manifestation of formal operations.
RN

Adults operating at the formal level exhibit the same process of reasoning

in a hypothetical manner, dissociating variubles, relating terms ina " e

combinatorial manner, and reasoning with propositions involving negation

0 R
|

|
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and reciprocity. However, this process occurs in-the adult's field of
specialization. The lawyer may be formal in law and the mechanic in mechanics,
but thé reverse most certainly need not be true. _Adults are most 1ikely to
exhibit formal Tevel Fuﬂctiéﬁing in situations which involve vital iﬂtéreéts

A number of the basic theoretical concepts that Piaget discusses are
of particular re?evancé to this study. The following section expigres tHé
concepts DF'perférmahCEscampeteﬁce and horizontal déca1agg,

Performance-Competence. The distinction that Flavell. and Hohlwill

(1969) make béﬁween performance and competence provides additional iﬁsight
into the reasa%s that-maﬂy adu?%s do not manifest formal operations on the
'tfaéitiona1 Piagetian tasks. | | |

Flavell and H§h1w511'presented a performance-competence model for
- formal operations. When P%aget is speaking‘ab@ut:1Dgica—mathematica1
strﬁcturés, the TNRC'gréup and propasiticﬁa1'thinking, he is speaking about
the competence aspect of formal cﬁeraticnsz Mcst'narma1»ado]escents and o
aéu1tsg particularly in Mestern cultures, have the potential to develop
formal thought competence. When FESEEFCh.Gﬂ formal thought finds a large
percentage of éda1e$centi no. solving formal thought problems, we may be
speaking about théir poor perFormanceginDt their compe%encei

As Martorano (Note 4) points out, competence rc s to an abstract,
formalized description éf the knowledge that an individual has at ; particular .
developmental stage. Performance refers to the psychological processes by
which the knowledge of competence is utilized (e.g. attention, ﬁemory, or.
perception). It'is‘passib1é that the underlying competence is present, but
that this is not manifest in theiperfarmancei 'qu example, teachers may
have underlying competence for formal operational thinking, and not exhibit

it in their performance on traditional Piagetian tasks.

11
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Horizontal Décalage. Another aspect of Piaget's theory which may

help explain the seeming Tackacf formal level functioning is the concept of
horizontal déca1age. Horizental..décalage expresses a chronical difference
between the ages of acquisition of operations that bear on different concepts

- contents) but obey identical structural laws, eig,_ﬂifféignce in age of
~(Pinard

3cquisiti@ﬁﬁof the conservation of substance, weight, and va?@me

and Laurendau, 1969). Piaget characterizes héﬂizcnta1 décaiage as an analogous

relationship. The relations among similar operations Eéaring on different

concepts is an analogy in the sense that, in spite of their diversity, the

! : Coécepts involved Seem to be Structuréd according to the same operational
ruTes, w1th the respective gr@up1ngs being perfect1y 1smmorph1c or analogous
among themse]ves _ |

During the period inaﬁhich'the newly emerging structures are in the

proéess of formation, a person's reséonses,may be expected to oscillate from
one DCéaSiGﬁitO therﬂext, to 52 maximally suspectible to the effects of task- .
related variables, and accgtdiﬂgfy evince a relative absence of consistency
(Flavell and Wohlwill, 1969). - To explain this, Piaget has provided for a
stabiTizatfcn phase, in which newly formed structures are undergoing
consolidation and he has pr@p@éed'the céqgept of horizontal dééa?agefgb.
account for diFFefantia]s in peffarﬁaﬁce féiating to the parti§u1§r.cantEﬁt

of a task or to a vafﬁet& of situational variables.

Domains -of Teaching Behaviors

No strong empirica1 support Far'those behaviors which should be
included as necessary for effect1ve teach1ng has yet been Estab115hed

(Smith, 1975) A number DF ex1st1ng theoretic and ccnﬁeptua1 paradigms

Eal

12
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‘could farm a basis for'devéiapiﬂg a system’of assessment and categorization
.af teacher behav1ar P1aget s theory. of cagn1t1ve Funct1an1ng seems tD

offer part1cu1ar potent1a1 for crgan1z1ng an emp1r1caT bas1s because Gf 1t5

t
=

1mp11cations in the cogn1t1ve and 1nterpersona1 rea1m and because 1t

=

'represents a comprehen51ve system Df nat1an5 that 1Dg1ca11y seem tied to

teacher- functioning

In spec1fy1ng 1eve15 of teacher funct1on1ng, Dne u;éfu1 way tD‘

Afa111ng 1nto d1fferent dama1ns The cgmpetenay or perFDrmance based

' Eurr1cuf¥m mnvement has had a s1gn1ficant 1mpact on 1dent1fy1ﬁg and defining
such domains. A-1arge number of authors have presented 1Dg1caTTy u¢r1ved
lists of desired teachEﬁksk111s (ng1esg,1973 Burke and Stone, 1975
Coopervet_ai., 1973 F]anders, 1973 Henderson, 1972 ‘Henderson and Laﬁier?.
1973, KiﬁbaTT;’19§4 Hor1né; 1973 Shave1san, 1973 Sm1th 7975* Popham,
1974‘ CD1E, Néte T) Genera1 agreement seems tc\surraund the 1dea that |

Vthe teacher shcu]d exh1b1t competency ;n tﬁe subgact matter which he/she '

' ftea:hes This has bpen the trad1t1ana1 Focus of teacher educat1on However,
1 §5 Coie (NDtE 2) pa1nts Gut "i.;{ teacher educaticn programs should help
“prgspect1ve teachers cemmun1cate more eFFect1ve1y tg the1r Students

.ides1rabie att1tudes taward se1f Dthers, TEarn1ng, sch0D1 and 50C1ety as

| we11 as campatence in the cantent of the: curr1cu1um (p. 7),' |

A " number of bas1c 5k111 doma1n5 emerge from the Titerature that

“caqu be categcr1zed as an 1ﬂterpersan31 We?at1ans domain and the cogn1t1ve

'*dgma1nsthat 1ncigd§5 1n5tructjpna1'p1§nn1ng and implementation skills. These
'aré"ncf ‘mutually ex¢1u$ive.catég6?fes,-yeé”ail;pf thé ideas seem reTétéd‘tQ

the understand1ng of the teach1ng prac*;s / _i e
e A -
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;k Interpersqna] Dama1n wa1berg and Thomas (1972) describe'a domain . J'K
S \ o

. of teaching thdt they term humanenezs which 1nc1udes the nat1cns of- respeat,
opennessg aﬁégwarmth Klmba11 (1974) Tnciuded a domain that was necessary

A u
for pramot1ng aFFect1ve gr@wth that he descr1bed as sensitivity to the

feelings and ideas of others, Bowles (1974 1nc1uded human r913t10ﬂs as-a //

S

central domain, and’CDTe and Musser (Note 2) 1nc1uded a sk111 dama1n of - //

shaw1ng and maﬂnta1n1ng respect and regard toward others Ccmmun1cat10n

.r’

skills - and” creat1ve 11sten1ng sk1115 are other areas of 1mp0rtance (Cole

x’“
and M%;ser Note 23 F]anders, 1973 K1mb371 19744 Shave]son,-1973)’

¥

f The 1nterper50ﬁaT reTat1Dns paradigm has a wide base of emp1r1caT

&

support in terms-af its influence’on Feaﬂh1ng behavior. Reparts by

~ Kratochvil, Carkhuff, and Berenson (1968), Carkhuff (19593; 19695);'Aspy

(1955;11959); Hefele (1971), and Truax and Tatum (1965) strongly éuégest
L 5

that students are ﬁ1ke1y to Tearn most Frgm teachers who show high 1eve15

of. such attr1butes as respect and under%tand1ng, genu1neness, caﬂcretenass,
: | .
L B \ A

and empathy
Aspy (1975) reported that the National Consortium for Humanizing

" Education has conducted a large-scale, three year investigation of the

effezts'af contextual *variables on c1a55fcam-penformance by teachers and

étudentgﬁ The study found that a teacher's-empathic uﬁdefStahding;Df

students is positively and significantly related to student cognitive growth.

~,iCbgnﬁtiyeﬁQam§jng A'S§cand area of ﬁaj@r concern is instructional
s‘ggaanning-apd implementation. This is a broad category with many subskills’
_ 71@ volved. Flanders (1973) included such areas as p]anniﬂgg'individpa]iéihg

and evaluating pupil instruction. ~Flanders further discusses the necessary

ot
=
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abﬁ]ity.af'a teacher to ianire into his/her Dwn'tééching'behavioﬁ, Pegu13r1y
- using systemat1c procedures in arder to analyze whéther different teach1ng
5k1115 are be1ng used appropr1ate}y. He also 1nc1udes f12x1b111ty as an

oF

1mpartant sk1%1 areg .
- Cole and Musser (Note 2) extend this skill area to 1nc1ude f1uency
-and f]ex1bi]1ty of thought; percegtaan and response.. Popham (1974) suggestg ,
the ﬂéEd-fOP the téaéﬁer to be able to deVisé instructional sequences wh1ch A
ﬁ w111 work with diverse £1nds of-1earners Smith (1975) po1nts out hat the
ab111ty of d1agncse 12arn1ng d1ff1cu1t1és and to des1gn educaticﬂa1 ex="
per1ences to meet them is an essent1a1 part of 1nstruct1ona1 planning. And o
"Morine- (1973) agrees that the teazher must be able to genérate a]ternaf1ve
1nstruct1ona1 prnceduresx WElburg and Thamas (1972) 1ﬁc1ude both an. '
 1n5truct1aﬂa1 sk111 that concerns th the teacher d1rects and respands in
the c1assroom, as we11 as a provisioning sk111 that relates to the Pespans1a-*
;b111ty of the teacher For what is in the c]assraam | |
- If formal Gperat1ons 15 1ndeed a stage of. cagn1t1ve deve1opment that
 bégins in adolescence and continues 1nto adu]thcod, and if the manifesta—
t1on of this stage occurs in a person s area of v1ta1 1nterest as P1aget
-‘ai1ege5 (19?2) then- 1t seems’ 1Gg1ca1 that spme type of ﬁgn:eptua1

v b

) corréspondence could be Estab11shed ‘between the fDrmaT operat10ns theory
i,

_dgrivgd fram;phys1cai possibilities and the p0551b111ty manifested in the_
,fféachér's w0r1d of §dcﬁa1-b055ibi1itiés The fc11OW1ng sections detail the
' 'conceptua1 re1at1on between Piaget 5 theory and the cogn1t1ve and inter- ‘

\ i

personal domains of_teach1ng. - L
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P1aget S Theary and Teacher S Cogn1t1ve Sk1175

/ R -

A direct 1mp11cat1an in estab115h1ng a carrespandence between Piaget'g

theory and the teachers ccgnitive sk1115 Tay511n the area of 1n5truct1ona1
!

design. The forma1 teacher will exh1bft the IFRC group and ‘the ccmbinatgr1a1

' system in the method’that he/she uses to argan1ze the 1n5truct1ana1 mater1a1s.

&

.The INRC group 1mp11es an ability to, dea1 w1th re1at1cnsh1ps between

pr@pos1t1ons Hhen u51ng this ab111ty, a teacher w111 be - ab1e to present
\

" the subject matter in categar1e5, and be ab1e ta estab11sh a re?at1onsh1p

= it i
: ' | oL

between those categories. o ; i

-

For examﬁ?e, if she were teaching‘é unit én nétionai pQT%ticaT power,

she would present a number of d1men51an5 such as pépu1at1ﬁn, naturaT ‘resources,

: wea]th land mass, etc. She would be ab]e tD rank the nat1ons on. each @f

these d1men51ans, and Fgrmu1ate a strategy that wou]d a?1aw her tc determine

‘the nation's power as a functTDn of the s1mu1tanecus 1nteract1on of AQ

d1mens1ona] ranking Th1s strategy 1HVO1ves a rank1ng of rank1ngs and
1

1mp11e5 that the nation has\f1r5t been. rankéd on each d1mens1on,~ nd then

i v

veach d1mans1an has been ranked 1n tevms of 1mpartaﬁce to po11t1ca1 power,-

iy

and finally the nat1on s pawer is est1mated The concrete teacher wou1d be

able to rank a nation on each of these d1mens1ons, but not abTE tc follow -

‘!

| through w1th the formal’ strategy described ab@ve ] ‘ o

/

The camb1natar1a1 system 1mp11es that a teazher w111 first consider . .
311 pc551b1e variables, and camb1nat1ans of var1ab1e3 thaﬁ might have an . = ;/
effect on an event.  She waqu then systemat1ca1]y test a@t which var1ab1es A :7 /
operate 1n\a situation.. Her. thgughtsvwou1dAprocede from canstru§t1on of " |
hypothesés ébout the:pasSibje, to testing and Hedﬁcing thé jﬁterﬁe1atichships ‘ /

o



in the real event. The concrete teacher would generalize from directly
abserved instances abuut the effect of the variab1es

Flavell (1977) out11ned a nqmber of charagter13t1cs of the formal

'th1nker that are re]evant toa téacher s CDgﬂ1t1VE 5k11}s He first noted

the forma) th11ker'* tendency to beg1n thinking about the possible rather
_thaﬁ the rea] The concrete thiﬁker wguld burrow right 1nta thﬂ prabT@m, :

B

wh11e the f@xma1 thTﬂkEF wau]d beg1n w1th Eﬂ;s.b111t1es, try tD dEtEFmTﬂé

all. p5351b111t1e5 zad systemat1ca1|v disccver the real.

.Flavell descr1bed the hypcthetiac déductxve *hought prgcesses of the-

“formal thinker as ccntrasted ta the emp?r1§a 1nuucf1ve proce;ses of thé

xcancrete th1nker Thus the TarmaT téafher wau]d be more; 11neiy to thDthe51ze L

“and deduce re?ationsh1p4 Tha CDﬂC“EtE teachér would be mcre Tikely to
;emph351?e mov1ng from CDHCFatF examp1e to conc rete etamp?e.

\
Ancther d1st1n§*1an between cgncrete and fgrmaT th1nk1ng is the

k
intraperD51t2Dna1 VS, 1nterprapas1t1ana1 th1nP1ng The rgncreté thinker
is able to cons1der a s1ng1e propcs1t1on at a time and to compdre it to

' re?evant~empir1cai data The - fgrmal th1nker 15 ab]e ta reasan about the

_ The forma] th1nker is also able to construct a 5y5temat1c, eff1c1ent
methad for generat1hg all the pﬂSSib]é Eomb1nat1ons of a set Df e]ements

This ab111ty to generate 511 pass1b1? camb1nat1aﬁs is essential tG tEsting

for the effects of var1ab1es Re1ated to this concept- is the 1dea that

. farma] thinkers tend to be more p]anful, strategﬁc and eff1c1ent than

EOﬁErete th1nkers 1n ‘their Grgan1zatlon gﬂd man1pu1at1an Df ava1iab1e 1nfarma=
tion. Th15 character1st1c of farm31 th1nk1ng has def1n1te 1mp11cat1on5 for

how a teacher Drgan1zes material. for c1assronm prasentat1on
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P1aget 5. Theory and Teacher Interperfona: Behav1av

A ccnceptua1 correspondence between P1aget s thecry -0f 1orma1 Dperas’

tions and teacher 1nterpersnnai"behéviar is pPESEﬁtEd in Tab?e 2 F1ave1]

-(1977) descr1bed a para1]e1 between ab1]1ty to deal w1th thev90551b1e_ratherf'

than tﬂe rea1, ard the social world. Hé suggested that the formal person
w'would be more abTe to go beyond a persan s superF1C1a1 Eharacterﬂst1cs The

formal persan wguid .be ab?e to perce1vg the cavert 53:151 psyrho1cg1c31
SN

' pﬁccesses that under]1e a person 3 behaV1ar _wA_-

g

; In terms ‘of the comb1nator1a1 SyStEmeﬂTCh 1mp11és the ability to-
js\ generate aTT pass1b1e so1ut1ans the 11ke11hoad is that th1s perta1ns main1y
\\to the’ rea]m of "physical g9551a1l1ty“ that 81551 and Hoeffe1 des:r1bed fﬂ‘

x

social s1tuat1ons, a close apprax1mat1cn conceptua]1y to this 1dea/wou1d be

what Reyna1ds (19[0) descr1bed as the 35111ty tD canstrue SOhidT behav1nr

1n a mu1t1d1mens1onal way N _
1;leynD1ds (]970) descr1bed tha.- cngn1t1ve1y campiex 1nd1v1duaT and
thenxrélatéd this descr1ptign:ta the behav1a§a] categoy;es of the Flanders

-=Interact1an Ana1y51s Eateggr1es (FIAC) A”moré-éébnitivef& éOﬁpTéx

L1ﬁd1v1dual has ava1lab1e a _more versatile system for percE1v1ng the béhaVTDr S

»of Dthers than ‘does & Tess Eagn1t1ve7y c@mp]éx persgn and is thﬂrefore
able to- construe social behaV1or 1n a mu1t1d1men51ana] way ' “.he cggn1t1ve1y
complex person is seen to be that 1nd1V1dgaT whnse cognitive sysﬁem of

construing chers has more struzture 1n an’ 1nfarmat1cna1 sense If th1s is

?the case, it is not unreasaﬁab1e to expeat this cnmpiex 1nd1v1dua1 tc 1nvoke .

greater structure in the amb1guuus social situation, i.e. to perce1ve a

_=.5tructure that may not'be noted by aﬂless cqmpTexapensonr(p, GQ)h

'f3;8

=
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TABLE 2

' FORMAL OPERATIONS AND INTERPERSONAL BEHAVIORS

Sy = P S e —

-Feﬁ?ai Operations

Interpersonal Behaviors

: Th1nk1ng of\ the pass1b1e VS.
the real

Generation of all péssib?e“
solutions _
. Isolation of variables

Der1vat1an of poss1b111tues
by re:omb1a1ng the variables.:
inherent 1in a prob1em

Deduction of pctent1a1 re1at10n-' o

ships

“Able'to adgpt cher s point QF
view, 1091:a1ﬂy deduce
- consequences,-.judge its value

':li/'i

' Emphasis on’.active Tearning

an opportun:

~ Able to-maké;inferentesiébcut covert .

social-psychological processes

“anstrue social behav1ar in mu?tié';
~dimensional way : /[a

Reaagn1t1on cfwmore p0531b111t1e5 :
to’ exp1a1h behavior

Pastu]at1nq a]ternat1ﬁé 1nteract1ve

,ystrateg1es

1'5ugqe5t1ng hypcthet1ca] re]at.onﬁ

ships’ between var1ab1es ,

s

. Able to’ adopt Gther s point of v1ew,
» manifest by accepting and using
“student's ideas-and feelings,

encouraging student talk,-and openess’

-:tha the ideas of other prgfess1cn315

Active learning,. 1nc]ud1ng providing
ity for:student talk and
'y 1ess lecturing,

quest1un as

" compelling reflection, and providing
__opportunity for experjment§t1en




Because thé cégnitive1y=cgmp1ex:teécher‘has greater facility for
1nterpret1ng scc1a1 situations, he/she would teach in a re1at1ve1y 1nd1rect
‘manner snd impose 1ess structure on the c]assr@om 1nteract1nns The TESS
campiex teacher would be more T1kp7y to 1mpose a structure that wgu1d reduce -
the number of amb1guou5 ep1sodes and wcu]d therefore be more d1rect

Fcrmgl cperatipns also make it poss1b1e for the person to isolate
variables, derivexpossibi1ities'by're¢amp1n1ng the varjablés 1ﬂherentlﬁn §
: prOBIEﬂ'and deduce potéﬁt%ai.ré1atiénshiﬁ§ whiéh cén'bé'verified by eiperi=
‘ment. Dnce aga1n this sequence may never Dccur in a- sac1a1 Sett1hg, because
af the near 1mpcss1b111ty of determ1n1ng the Tmportance of a variabTE by -

K systematica11y testing hypatheses wh11e ho]dlng 311 eTse canstant Veverthe=;
‘t 1955, th15 does relate to Reynons descr1pt1cn ‘of the cagn1t1Ve1y comp]ex |
| 1nd1v1dua] ‘as hav1rg a_more versat1Te system for des¢r1b1ng the’ behav1or QF
Dthers and whase EQ§ﬂ1t1VE system of constru1ﬁg others' behav1ors has more

structure in an 1nrormat1@na? sense.

‘ Under7y1nq the: teacher s methad DF ut111z1ﬁq a mare 1nd1rect method

i GF teach1ﬁg and TmpDSTHQ 1255 structure on the c1assraom is. the 1dea o

that maré of the re]evant var1ables have 'bheen recogﬁ1zed, and that a wider,f
range of teach1ng strateg1es are recagn1zed as be1ng reTated to .these .

var1ab195 Gener311y such a teacher exh1b1ts an ability to- operate in a

\

- s1tuat1an wh1ch 1nvo1ves a wide range Df var1ab1es, to taLe coqnizance DF

more oF those var1ab1es,iand DF a var1ety of ways tc interacting in relation

' tD those var1ables -He/she rea1izes that to be ab1e to ef?ect1ve1y 1nter—
act w1th the var1ab1es, a greauer divers1ty in behavioral 1nteract1ans is

. requ1red " Such a teacher can operate w1th1n a Syétem w1th many dynam1c

/.
var1ab155, recagnize that those var1ab1&s exist and that a wide d1ver51ty _
of 1nteract1ona] patterns are requ1red to effect1ve1y coord1nate all of

" those variab]es within the system “The :ognitive]y aDmpTex teacher wgu]d

ﬁ"';ﬁﬁz : ___ J.:H, 20-
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thus ev1dence mara-ﬁndﬁrect teacher taik and a w1der d1vers1ty of. inter-

=

actional patternﬁ

b 1

SGC1a11y, formal cperat1ons br1ngs w1th it the ab111ty ta adet the

cher person's point oF v1ew, 1991ca11y deduce its cansequences, and thereby

/.
- Judge its_value;_ This would be.reflected in teacher behav1arsv5uch as

accepting students' fgéTings‘and ideas, asking questions, and a high proportion

oflétudeﬁt talk. T

7 o : ;‘ -t sl ., [ . . . ' s .

i . . = : B Lot = B =0 s r\
7 o h - . B B

S . A i . A

Conc?us1on B / : T .

The present paper exp]ares the 11terature concern1nq the measurement

" o Lok

DF formal operaé1an5 and the impact of a persan 's dgma1n of expert1se on

ccgﬁ1t1ve funct1on1ng As a‘f1rst step"taward an emp1r1:al test of:the.

b 1mpact of afpersan 5 dama1n of EXpert1se on cogn1t1ve funct1gn1ng, a

/ ’ B
canceptua1 ccrrespgndence was Estab11shed between Pmaget s theery and the -

qrdama1n D% teach1ng behaV]DF The resu1t5 suggest that it is p0551b1e tG o S
. 3 descﬁ]be the dDmaTﬁ of teaching behav10rs w1th1n the confext af forma1 | o
o operations, a]thaugh the 50c1a1 natqre of %each1ng behavior Timits the
prec1senessof the correqundence The next step is ta use. th1s conceptua]
correspandence 1n an educatwonai sett1ng to- determine 1f such behav1cr5 de
: ocgur-iqvtheﬁglassrgomi_ IF such~beh§y1ors do occur,;then‘th1s Tend; supparg-' fl
to Piéget‘s theory éf Humah;deveippment_and;hjs_conﬁent?on that domainraf
f¢expeff%se %5 an inf?uenfiaT %actor,Far,éduf£ éoéﬁifﬁve development.--.It
w§u1d also prgvde'iﬁsigHtiinfcvpiaget‘s notions gF.perfdrmaﬁceLéompetencéi
- . and_horizontal décalage and wauiggﬁave i@éii;ﬁtiaﬁs for teaghér égucation ‘

Y. programs.




21 : -

Reference Notes , o : .

. Cole, H. p. Teach1ng as cammun1cat1nn Unﬁﬂblished manus:ript,;;
_ Uﬂ1Vgr51ty of Kentucky, 1973, 7 |
-Co]e H P., & Musser, L. S. Prgcess appraaches to the teaching of -

,educat1ana1 psychQTDgy Unpub11shed manuscr1pt Un1ver31ty Df Kentucky,

9. B

1D1111ng, R. A Wheat1ey, €. H & M]tEhE]] An_ EEG THVEStTQEtiﬁﬂ
PN

>,
A

of the differehces 1n the hem15pher1c 5pec1a11zat1on of fgrma1 and

concrete Qperat1ana1 péPSOnS Paper presented at the annua1 meet1 g of i

l

D=

the Amer1can Educat1onai Research Assoc1at1un, San Franc15cg, 1976

Mat;Qrano 5 C. FurmaT Qperat1ans th1nk1ng Now you see 1t,rnaw you

dan“t- Paper presented at the b1annua1 meet1ng of the Society for
5 ;
7 Research in Child Deve]gpment DEHVEF Apr11 1975, : &



References

~ Aspy, D. N. A study of three fac111tat1ve cgnd1t1on§ and the1r re1at1onsh1ps

to the ach1evement of third. grade students.. Unpub11shed doctor31 .

. dissertat1on, Un1vers1ty of Kentu:ky, 1965,
Aspy, D. N. The effect of teacher-offered conéltlans af<éﬁpathy, pqSitive

réqard and cong*uencé upon studentigéhievemEHti "Florida Journal of

Educat10na] Researﬂh 1969 , 39- 48

L]

’xAspy, D. N. The ré]at1ansh1p between se1ected Student behav1or and the teacher's

&

use Qf 1nterchangeab1e responges | Thg_ﬁum;njstﬁgdqcator, 1975, 14(1),

Blasi, A & Hoeffel, E. C. AdD1e5ﬂence and forma] Dperat1ans _ Human

Deve1o,m3ﬁt 1974 ] ( ), 344 363

Bowles,”F. D. Dec1s1oh méking in;instruetiang’ Journal of Tgacheriégucatidn;
- o ) r“"‘ .

1973—'24(1); 38- 40 ,
Eurkg?\c D., & StGﬂe, D: R. A feséarch based 1éafﬁing prééeés'modé1 for
deve]0p1ng and eva]uat1ng teacher educat1an curr1cu1a Qﬂpfnajsﬁf=”

Teacher Educat10n,_7975 26(3) 235 241

Carkhuff R. R. _Hsjplngfgpdﬁhyman ;glat;gp; A primer for 1ay and prgfe331ana1

hgj,efs: JVé1; T: Séiectién:ang tfé%n1ng. New Yorki Hgltg-Rinehart,

R Minston, 1969. (a)-

Carkhuff R.-R. /He1p1ng and human reiat nns: A primer For 1ay and préfess1ona1

he]pers Vol. 2: _Eract1ce and‘?eaearchg New York: Ha1t R1nehart

& w1n5tan, 1969. ) e - (

- Coaper J. M Janesi H. L. Efweber W. A Specifyiﬁg teacher competencies.
A N cies.
Jaurna1 of Teacher Educatjan, 1973 24(1), 17-23:

. 23




Dulit, E;  Adolescent thinking d la Piaget: The formal stage. Journal of

Youth and Adolescence, 1972, 1 281 -301.

Elkind, D.:'Chi1drén]sxdiscgvery a% the con;ervati@n Qf'mass,‘weight,_and

voiume ? Journal a% EPﬂéﬁi* 3fy:ho’iogyi 1961, 98— 219-227. (a)

Elkind, D. Quént1ty CDHEEQL?DHS in Jun1er and senior h1gh schao] students

Ch%1d Deve1apment 1961, 32, 551-560. (b)

Elkind, 0. Quantity conce§t1ons in college stqdentsla Journal of Social

* Psychology, 1962, 57, 459-465.

ETkind D. Recent reéeaﬁcavﬁn cognitive deve1apment in adolescence. In S. E.

Dragast1n, & G. H. Elder (Eds.), Ado1escence in the LiFe Cyc]e
o, Washington, D. C Hem1sphere, 1975, y
: s e
‘ F;;nders; N. A.  Basic teachlng 5k1115 der1ved from a model of speaking

'and,1istéﬁing Journa1 gf Teacher Educat1on,,1973 24(1) '24s37.

F1ave?1 J H y & w0h1w111 J. F! Forma] and Funct1gna1 aspects of
cogn1ﬁ1ve deve]cpment ~In.D. Elk1nd et a1. (Eds )s Stud1es in ]”,_ - L,

cagn1t1ve deve1opment New York: Dxfard Un1VE?51ty Press, 1969,

~ Flavell, JE Cogn1t1ve changes in- adu]thcod In L. R. Gou]et & P. B éﬁa1tes

(Eds )s L1Fe span deve10pmenta1 psychQTDgy Theory and research o

New Ygrk Academlc Press, 1970.

: F?avei1, J. chn1t1ve development Eng1ewcad C11Ffs, New Jersey Prentiseﬁa

'Hai1 Inc., 1977,;"

__¥::;:Furth,mH 6. -Piaget— -DP‘tEaChETS” Englewood C1iffs, New Jersey: Prentice-

/-
Hall, Inc., 1970,

o Graves, A J. Atta1nment QF canservation Df mass, w51ght, and vc1ume'in

m1n1ma]1y/educated adu1ts Dgygjcpmgntg]ﬁ?gychglaqy, 1972,-;§ 223.




~28

Hefe]e, T. d. 'The effects of systematic human FETEtiQns training upon

student ach1évement gpurﬁai of Research andvDeygjgpmgnt in Education,

1971, 46.

"Henderson, J. E. A summary prihiiialfgffgf£5jin devejoging;ggmpétgggyfbégédLﬁ_

Vg

ﬁeachgfrtrginjﬁq for sa;jajfgmgﬁjgna1 growth. . 1972. (ERIC Document
Réﬁrgductiéﬁ Service No. ED 098 177). '

Henderson, J. Er; &‘Eéﬁie},‘P. E: what teachérs need to know and teach

(for 5urviva1Aaﬁ the'p1anet) Jﬁgtﬁgi of Téachgrnguganon, 19735_£i
(1), 4-16. | | ;
InhéTdérg.B., & Piaget, J. The growth Qf 1091531 th1nk1ng Frum §h11thDd

to_adalescence. New York: Basic Books, 1958

~Juraschek, . A. QPfagetian'c@gnitive development amcngﬁprcspective teacthg;:m

Techn1caT Report Na 4, Austin Un1vers1ty, Mathematics Educat1on ;‘

Centé“, 1974 “(ERIC Document Reproducticn Service No. ED 105 122) a;;b

Kamii; C. Pedagogical principles derived from P1aget s theary RETEVEH:E“

for educational practice. In M. Schwebel, & J. Raph (Eds ), ‘Piaget

jﬂ“thgwéja;srogmi New York: Bas1c Bccks, 1973. (a)

—

Kamii, C: Piaget's jnteractionism and the process of teaéhing young children.

prIn M. -Schwéb & J. Raph (Eds ) Piaget in the Classroom. New York: -
Basic Books, 1973. (b) v —— 7

:Karplus,_ﬂ F » & Karp]us,'R. Iﬁteflectua1 development bgyond elementary

schcai_ Deductive Togic. . School §¢fence Mathgméﬁiﬁsg 1970, 70(5)
©398-407. o o
- Kimball, R. L. Some aspects of the role of affective development in

_cognitive development: Relating formal apératian§x4éarﬁing'tocmx- -

emotional maturity. Paper p%gsentéd at the 4th Annual Conference on

DI"-

g B




£.

25

Piaget and‘the Heipfng Professions, LQS,AEQETES;;Ca1ifDFﬂia; 1974i’s

(ERIC Dbcument Reproduction Serviﬁé No. ED 099 122). -

. Kratochvil, D. R., Carkhuff, ’R R., & Berensan Be;L" Cumulative e?%ecti?ofa:'

parent and teacher offered 1eve1s Df fac111tat1ve cond1t1cns upon
L

ind1ces of student phy51ca1, ematﬁana], and 1nte11ectua1 Funct1gn1nguA‘§_

>  qurna] of Educational Research, 1968—z63' 161-164. b
Morine, G. P1ann1ng skills:™ Péradcx and parad1es Theﬁdggrna]}gf-Téachgri;
Education, 1973, 24(2), 135- 143, _' s . » |
- Piaget, J. Piaget's;theary.zﬂln P. H. Hussen (Ed Carmi:hae[f;_manggi;pf
; ;hiid psychology. New'vérk John W1Tey, 1970, | k
Piaget J. The science of educat1on and the psycho]cqy of the ch11d HNew L
York Orion Press, 1970. : :f; _ i ' ':_ ' fiéf}u' _ggﬁgffgfs
P1aget _J Inte]]ectua1 eQaTut1Dn Frum‘adOTEscence to’ adu1thoad _gggézzi
Deveio:mentr 1972 ,15,;1312; R ,-.KYEW :;,!j; L !";jfr
.Piqgrd Ay :LaurendeéU" M- “Stage in P1aget'5 Cagn1t1ve deveiapmenta] gr o
et theory - Exeges15 of a concept In D. ETkind, & J. H, FTave]1 (Eds. )__F.
Stud1f¢7. ogﬁ]t?yeldgyelppmentf New York: Oxfprd,Un1gers1ty Press,
1969 '3 B 'f “f‘ﬁ e R
Popham,-W. J.'. M1nimai CDmpEtEﬂC1ES fcr DbjECt1VES oriented teacher educat1onhfﬁ“”ﬁ
* prograns. Jggrna] of Teacher Education, 1974, 25(1), 68-73. |
fReynons, R;'Ji Classroom verba] 1nteract1cn patternS'as a function of
1nstructor cagn1t1ve camp]ex1ty Journa1 of Teachetfgducat1cn, 1970
21(1), 59 63. .
Schwebel, M., & Raph J , fhe-ﬁéve1bping'teachef.' Iﬁ-M; Egﬁwebe1 & Ji.Raﬁh 7
(Eds: ),5P1aget in the c]assraam * New York: Basic éccks?¥1§i3fr_ L
: ’ - o o ﬁ ‘-" ' ’ \ .
; 46 |
] .




26

Shavelson, R. J. What is the basic teaching ski11? Journal of Teacher

Educat1on, 1973, 24(2) 144-161.

Smeds]und J. The :oncept of corrg?aﬁion in adults. . Scandinavian Journal

of Psychcﬂogy, 1963, 4, 165-173. - ;

'EMSm1th, B. 0. The gr@wth of teacher education: Where to Frgm here? Journal :

of Teacher Education,. 1975 26(2), 102-104.-

Tomlinsoﬁ=Keasey, C. Formal operations in females from eleven to fifty-four

yéars of age. Developmental Psychology, 1972, 6, 364.

Truax, C.. B., & Tatum C. - An extension from the eFfective'ﬁsycho=therapeutic
modé1 of construct1ve personaiﬂty Ehange in preschaa1 children.

Ch11dhood Educat1@n, 1966, 42, 456-462.

Walburg, H. df, & Thomas, S. C. Character1st1cs of open educat1on ArlODE!'

at_the literature for teachers. -Newton, Mass.: Education Development

Center, Incgg TDR Associates, ‘Inc., 1972. (ERIC Document Reproduction
Service No. ED 058 164).

Wickins, D. Piagetian Ehéary as a model for open systems of education. In

M. Schwebel, & J. Raph (Eds.), _Piaget in the classroom. New York:

o

Basic BDDkS, 1973

e



| Paper presented at the 1977 Annual Meeting of the American Educational Research
Association, New York, New York, April 1977.

FORMAL LEVEL FUNCTIONING: A SCIENTIFIC PHENDHENDN?

Donna M. Mertens

‘Abstract

- of fqrm;] operagjons and the 1mpact of a persan 's domain Q% expertise on

cognitive functioning. As a F{Est step toward an empirﬁca] tes? of the impgct '

“of a person's domain of expértise on cognitive functioning a canceptua]
Ea?respgndence waséestab1ishéd betﬁéen Piaget‘é thecr} and the déﬁain of
teaching behavior. The results suggest that it is pDSS1bTE to describe the
domain QF teach1ng behavior w1th1n the Context of formal operat1on5, ETthaugh
the sociz] Qature of teaching behav1ar Timits the precise ccrrespgndence, The
next step is ;é'ﬁsé this congeptual Ca?respéndenée ﬁ;}an educational setting .

7’to aetérmine if such behév%orsgdo occur in the ¢1asércama If such behaviors
do GCéu}, then this lends support to Piaget'é theory. of human deve1opment and
his cgﬁtent1an that dama1n of expertise is..an 1nF1uent1a1 factor for adu1t

cognitive deve]apment It wau?d also provide 1n51ght\1nta P1aget 5 not1ons

of perf@rmance competence(aﬂd hor1zontaT decalage and would have 1mp11cat1on5

: far teacher education programs. - ' ’ '




